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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

l.This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2 # **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 

[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the 2 steps of oil-injection-type screws compressor 
having the relief bulb which prevents the abnormality rise of the intermediate stage path internal 
pressure in a 2 steps of screws compressor. 
[0002] 

[Description of the Prior Art] As a conventional 2 steps of oil-injection-type screws compressor, JP,9- 
53583,A is well-known. This compressor is connected with the drive prime mover which does not 
illustrate the gear case 102 which contains the drive gear 101 as shown in drawing 7 , and it is 
constituted so that connection arrangement of the body 103 of a low voltage stage compressor and the 
body 104 of a high-pressure-stage compressor may be carried out in the vertical direction on that 1 
side side face and said each stage compressor 103,104 may be driven. 

[0003] And the inhalation opening 106 of air is formed above the cylinder 105 of the body 103 of a 
low voltage stage compressor, and the delivery 107 of the compressed air is established in the lower 
part 1 side, and while it is open for free passage with the building envelope 109 formed in the gear 
case 102 through the intermediate stage path 1 13 ( drawing 7 ) from this delivery, it is open for free 
passage with the inhalation opening 108 of the body 104 of a high-pressure-stage compressor which 
carries out opening under this building envelope. Moreover, the high-pressure delivery 110 was 
established in the lower part 1 side of said body 104 of a high-pressure-stage compressor, and this 
delivery is connected to a receiver tank (not shown) by the regurgitation piping 111. 
[0004] Furthermore, the relief bulb 1 12 ( drawing 8 ) was fixed near the center of a gear case 102, 
and when the pressure in a building envelope 109 exceeds a predetermined pressure to the exhaust 
port of this relief bulb, piping (not shown) for making said receiver tank bypass the compressed air 
breathed out from the body 103 of a low voltage stage compressor is connected to it. 
[0005] This relief bulb 1 12 is what it has for the purpose of acting if a certain abnormalities should 
occur on the body 104 of a high-pressure-stage compressor. For example, when the body 104 of a 
high-pressure-stage compressor stops achieving a halt or a compression operation for inhalation of air 
by a certain cause, in order that only the body 103 of a low voltage stage compressor may perform a 
compression operation by that, If the building envelope 109 of a gear case 102 is covered with the 
compressed air breathed out from the body 103 of a low voltage stage compressor and a compression 
operation is continued in this condition The pressure of the inside of the body 103 of a low voltage 
stage compressor or a building envelope 109 rises exceeding design pressure. There is a possibility of 
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inducing major accidents, such as the body 103 of a low voltage stage compressor and a burst of a 
gear case 102. The relief bulb 112 prevents beforehand the various major accidents induced by 
making the compressed air breathed out from the body 103 of a low voltage stage compressor at the 
time of the abnormalities of the body 104 of a high-pressure-stage compressor bypass in a direct 
receiver tank, and supplying it. 
[0006] 

[Problem(s) to be Solved by the Invention] The gear case which are some bodies of a compressor was 
equipped with the relief bulb of the conventional 2 steps of oil-injection-type screws compressor, and 
it has connected the exhaust port side to a receiver tank for piping. 

[0007] However, as for both, vibration system differs naturally - fine vibration produces a receiver 
tank with pulsation of the compressed air fed from the body of a compressor although it does not have 
an oscillating object to the body of a compressor containing body of revolution, such as a drive gear 
and a screw rotor. 

[0008] Therefore, if piping connection is firmly made with a steel pipe etc., fault, like the piping 
connection of said body of a compressor and receiver tank produces fatigue breaking in the stress 
concentration accompanying vibration will arise. 

[0009] Usually the flexible pipes (a rubber hose or flexible metal pipe) which replace with said steel 
pipe and may absorb the vibration from both the oscillating object as this cure are used. However, 
there is a problem from which it not only needs [ be / many joint for connection for connecting said 
flexible pipe / needed ] many components as a whole, but the whole equipment becomes complicated 
for piping. 

[0010] Moreover, the above-mentioned flexible pipe and its joint for connection also need many 
numbers of erectors for piping, and also have the problem from which the whole equipment therefore 
becomes expensive while they are expensive as compared with a steel pipe. 
[0011] Furthermore, slack arises gradually in the process used for a long time, and the fixed part of 
said relief bulb and body of a compressor and the connection of said piping are inherent in problems, 
such as producing leakage of the compressed air, an oil, etc. 

[0012] Moreover, in the idle state of the body of a compressor, in order that the lubricating oil which 
circulates through the inside of a plane may flow down and pile up near the inhalation opening of the 
body of a high-pressure-stage compressor by the side of the bottom, if the body of a compressor is put 
into operation in this condition, the so-called oil lock phenomenon which is going to inhale and 
compress the oil which flowed down and piled up will be produced from inhalation opening of said 
high-pressure-stage compressor. 

[0013] This phenomenon tends to compress an incompressible oil and big power will be required. 
This not only causes starting delay of a drive prime mover, but damage and destruction of each part of 
a compressor will be caused. 

[0014] Therefore, this invention should simplify the above-mentioned relief bulb and its piping 
network, and should reduce the number of erectors. And various troubles, such as canceling deleting a 
piping connection and planning leakage control and the starting delay further accompanying an oil 
lock phenomenon, are canceled, and it aims at offering a reliable cheap 2 steps of screws compressor. 

[0015] 

[Means for Solving the Problem] If it is in the 2 steps of this invention oil-injection-type screws 
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compressor in order to attain the above-mentioned purpose In the 2 steps of oil-injection-type screws 
compressor which compresses inhalation air by engagement rotation of the screw rotor of a male and 
a female pair The intermediate stage passage from a low voltage stage delivery to high-pressure- 
stage inhalation opening and space open for free passage are caudad formed rather than high- 
pressure-stage inhalation opening. A septum is formed between this space and the regurgitation path 
of a high-pressure-stage compressor, bypass opening is prepared in this septum possible [ said free 
passage of between space and a regurgitation path ], and it is characterized by preparing the relief 
bulb which opens bypass opening corresponding to the pressure in said space in this bypass opening 
(claim 1). 

[0016] Moreover, when the pressure in the space which is open for free passage to said intermediate 
stage passage exceeds a predetermined pressure, said relief bulb can also be constituted so that said 
bypass opening may be opened (claim 2). By this, even when not carrying out a compression 
operation by the abnormalities of a high-pressure -stage compressor, the abnormality rise of the 
pressure in intermediate stage passage and space can be suppressed, moreover piping of the 
compressor circumference can be simplified, and it can constitute cheaply. 

[0017] Moreover, when the pressure in the space which is open for free passage to said intermediate 

stage passage exceeds the pressure in the regurgitation path of a high-pressure-stage compressor, said 

relief bulb can also be constituted so that said bypass opening may be opened (claim 3). 

[0018] If it does in this way, since the oil which piles up in a gear case pars basilaris ossis occipitalis 

at the time of starting of a compressor will be discharged from bypass opening to a regurgitation path, 

said oil is not absorbed from high-pressure-stage inhalation opening of a high-pressure-stage 

compressor. 

[0019] Moreover, on said relief bulb, it has the piston which can slide freely by energization of a 
spring, you may constitute so that said bypass opening may be opened and closed by sliding of this 
piston (claim 4), or on said relief bulb, it has the closing motion valve which can be freely rotated by 
energization of a spring, and you may constitute so that said bypass opening may be opened and 
closed by rotation of this closing motion valve (claim 5). 

[0020] During usual operation of the body of a compressor, if it does in this way, when bypass 
opening should be closed and the pressure in intermediate stage passage and space should carry out 
an abnormality rise by the abnormalities of a high-pressure-stage compressor, this bypass opening is 
opened promptly and said abnormality rise can be prevented. 

[0021] Moreover, it sets to the 2 steps of oil-injection-type screws compressor which compresses 
inhalation air by engagement rotation of the screw rotor of a male and a female pair. The high- 
pressure-stage cylinder which is a lower part and contains the screw rotor of the male and female pair 
of a high-pressure-stage compressor rather than high-pressure-stage inhalation opening caudad The 
intermediate stage passage to high-pressure-stage inhalation opening and space open for free passage 
are formed through the free passage way within the gear case which carries out receipt arrangement 
of the drive gear from a low voltage stage delivery. While opening the pars basilaris ossis occipitalis 
within said gear case for free passage with high-pressure-stage inhalation opening and said 
intermediate stage passage, and space open for free passage and making said space and regurgitation 
path of a high-pressure-stage compressor adjoin through a septum further When bypass opening is 
prepared in this septum and the pressure in said space exceeds the pressure in the regurgitation path 
of a high-pressure-stage compressor, the relief bulb which opens bypass opening can be prepared 
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(claim 6). 

[0022] If it does in this way, since the oil which piles up in a gear case pars basilaris ossis occipitalis 
at the time of starting of a compressor will be discharged to a regurgitation path, a lot of oils do not 
flow into high-pressure-stage inhalation opening of a high-pressure-stage compressor. 
[0023] 

[Embodiment of the Invention] Hereafter, drawing 1 and drawing 2 explain the 1st operation gestalt 
of this invention. Drawing 1 is drawing of longitudinal section of the body of the 2 steps of this 
invention oil-injection-type screws compressor (henceforth the body of a compressor), and drawing 2 
is the side elevation which saw this body of a compressor from the left in drawing 1 . 
[0024] The gear case 2 arranges to the 1 side of the body 1 of a compressor, and the step-up-gear 
equipment 3 by which power transfer is carried out by the drive prime mover which is not illustrated 
is built in this gear case. On the other hand, while the low voltage stage cylinder 5 of the low voltage 
stage compressor 4 equips above the left-hand side side face of a gear case 2, the high-pressure-stage 
cylinder 7 of the high-pressure-stage compressor 6 equips the bottom, the axial center is made to 
arrange in parallel mutually, and it is attached. 

[0025] Moreover, the low voltage stage screw rotor 8 (henceforth low voltage stage Rota) and the 
high-pressure-stage screw rotor 16 (henceforth high-pressure-stage Rota) of a male and a female pair 
are stored in said each stage compressor, and the drive of step-up-gear equipment 3 performs a 
compression operation to it, respectively. 

[0026] The low voltage stage inhalation opening 9 is formed above the low voltage stage compressor 
4. Moreover, the air in atmospheric air After being compressed by rotation of low voltage stage Rota 
8 after an inflow from this low voltage stage inhalation opening 9 to the predetermined pressure in 
the low voltage stage interaction space 10, The free passage way 13 within a gear case 2 is circulated 
through the low voltage stage regurgitation path 12 formed under this low voltage stage cylinder in an 
aisleway from the low voltage stage delivery 1 1 which carries out opening to the 1 side of the low 
voltage stage cylinder 5. 

[0027] This free passage way 13 is the circulation way of the compressed air where the whole space 
formed in a gear case 2 was breathed out from the low voltage stage compressor 4, and the low- 
pressure compressed air which flowed here flows in the high-pressure-stage interaction space 15 after 
that from the high-pressure-stage inhalation opening 14 of the high-pressure-stage compressor which 
is open for free passage with the pars basilaris ossis occipitalis of gear case 2 lower part, and is 
compressed by rotation of high-pressure-stage Rota 16 to a rated pressure. 

[0028] In addition, the high-pressure-stage inhalation opening 14 is in contact with the free passage 
way 13 in most inlet-side end faces (drawing Nakamigi side) of the high-pressure-stage cylinder 7, 
and, thereby, said compressed air is inhaled from the upper part of an inlet-side end face and the 
lower part which are formed on both sides of the high-pressure-stage rotor shaft 24. 
[0029] And said compressed air is fed by the receiver tank (not shown) of another arrangement 
through the regurgitation path 18 and the regurgitation piping 19 from the high-pressure-stage 
delivery 17. 

[0030] On the other hand, the main shaft 20 periphery section by the side of the drive prime mover of 
the step-up-gear equipment 3 built in a gear case 2 (drawing Nakamigi side) is closing between the 
inside of this gear case, and the exterior with the shaft-seal equipment 21 attached in a gear case 2. 
Furthermore, a shaft seal 23 is similarly attached to the low voltage stage rotor shaft 22 of the low 
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voltage stage compressor 4, and between the inside of a gear case 2 and the low voltage interaction 
space 10 are closed. Thereby, the inside of a gear case 2 serves as the pressure of the compressed air 
and this ** which were breathed out from the low voltage stage compressor 4 during operation of the 
body 1 of a compressor. 

[0031] The pars basilaris ossis occipitalis 25 of a gear case 2 is open for free passage with the space 
26 formed in the high-pressure-stage cylinder 7 lower part of the high-pressure-stage compressor 6 as 
shown in drawing 3 . This space 26 adjoins the regurgitation path 18 and space open for free passage 
on both sides of the septum 27 of the high-pressure-stage cylinder 7, and in this septum, the bypass 
opening 28 can drill it, and can open to it and close by sliding of the piston 30 of the relief bulb 29 
mentioned later. Moreover, this space 26 is open for free passage from the low voltage stage delivery 
1 1 mentioned above through the low voltage stage regurgitation path 12 formed under this low 
voltage stage cylinder in an aisleway, and the free passage way 13 within a gear case 2 to the 
intermediate stage passage to the high-pressure-stage inhalation opening 14. 
[0032] The relief bulb 29 is constituted by the piston 30 which can slide freely, the spring 32 
energized in the direction which sits this piston to the bypass opening 28, and the covering 33 which 
one side of this spring is sat and is supported along the hole 31 drilled in high-pressure-stage cylinder 
7 lower part. Moreover, the bolt 35 stop of the covering 33 is carried out to the flange 34 formed in 
high-pressure-stage cylinder 7 lower part, and said piston 30, opening 37 formed between coverings 
33, and regurgitation path 18 are missed, it is open for free passage at a path 36, and said opening 37 
and regurgitation path 18 serve as this ** Said spring 32 is set as the tension of extent to which time 
of peace holds said bypass opening 28 to a state of obstruction. If the pressure in said space 26 
exceeds the pressure of the regurgitation path 18, will make the method of drawing Nakashita carry 
out sliding migration of the piston 30, and the bypass opening 28 will be opened wide. If the pressure 
in said space 26 turns around the pressure of the regurgitation path 18 the bottom, the method of 
drawing Nakagami is made to carry out sliding migration of the piston 30 by energization of said 
spring 32, and the bypass opening 28 is blockaded. 

[0033] Therefore, if the pie pass opening 28 is open for free passage with valve opening of a piston 
30, the compressed air compressed with the low voltage stage compressor 4 will be fed by the 
regurgitation path 18 which adjoins through the bypass opening 28 from space 26. 
[0034] This relief bulb 29 does not act, when a certain abnormalities occur in the high-pressure-stage 
compressor 6, and when it stops achieving a compression operation by fatal damages, such as 
breakage of high-pressure-stage Rota 16 in a high-pressure-stage compressor, or breakage of a 
mechanical component, only the low voltage stage compressor 4 will perform a compression 
operation to the last discharge pressure (rated pressure). 

[0035] On the other hand, since the on-the-strength design is carried out so that the inhaled air may be 
compressed by the predetermined low voltage pressure used as the 1st step, the low voltage stage 
compressor 4 has the danger of there being a possibility of destroying each part (bearing, a gear case, 
others) of this compressor, as a result inducing the further major accident, if compression to the last 
discharge pressure is continued at once in the 1st step. Therefore, it is prepared in order to carry out 
before-it-happens prevention of such accident. 

[0036] Next, an operation of this operation gestalt is explained. First, if the drive prime mover which 
is not illustrated starts and low voltage stage Rota 8 of the low voltage stage compressor 4 rotates by 
the power transfer from step-up-gear equipment 3, the air in atmospheric air will be breathed out from 
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the back low voltage stage delivery 11 which was inhaled from the low voltage stage inhalation 
opening 9, and was compressed to the 1st predetermined pressure in the low voltage stage interaction 
space 10. 

[0037] The breathed-out compressed air is fed by the high-pressure-stage inhalation opening 14 of the 
high-pressure-stage compressor 6 through the low voltage stage regurgitation path 12 and the free 
passage way 13 of a gear case 2, and to a rated pressure, the pressure up of it is carried out by 
rotation of high-pressure-stage Rota 16 which forms the back high-pressure-stage interaction space 15 
inhaled from this inhalation opening, and it is breathed out from the high-pressure-stage delivery 17. 
Then, a consumption side is supplied from the receiver tank which it is fed by the regurgitation path 
18 and illustrated through the regurgitation piping 19. 

[0038] At this time, the piston 30 of the relief bulb 29 has closed the bypass opening 28 between the 
regurgitation paths 18 which become the space 26 which adjoins on both sides of the septum 27 of the 
high-pressure-stage compressor 6, and a high-pressure-stage pressure side. 

[0039] And when the drive of the high-pressure-stage compressor 6 stops for a certain reason during 
operation of the body 1 of a compressor, While inhalation of the compressed air in the free passage 
way 13 and space 26 stops, in order that, as for this high-pressure-stage compressor 6, the low voltage 
stage compressor 4 may continue a compression operation as it is, The pressure up of the inside of the 
low voltage stage regurgitation path 12 and the free passage way 13 within a gear case 2, and space 
26 is gradually carried out exceeding a predetermined pressure (henceforth an intermediate 
pressure). 

[0040] Then, in the regurgitation path 18, from the high-pressure-stage compressor 6, since there is no 
regurgitation of the compressed air, a pressure declines. And if the pressure in space 26 exceeds the 
pressure in the regurgitation path 18, a piston 30 will carry out sliding migration at the method of 
drawing Nakashita, and the bypass opening 28 will be opened, and thereby, the compressed air in 
space 26 bypasses and circulates in the regurgitation path 18, and it is fed in a receiver tank from the 
regurgitation piping 19 after that. 

[0041] Thus, even if a high-pressure-stage compressor should lapse into the condition of not achieving 
a compression operation, a major accident is avoided according to an operation of said relief bulb. 
[0042] Moreover, when the body 1 of a compressor is suspended in this condition, the piston 30 of 
said relief bulb closes the bypass opening 28 by energization of a spring 32, and it prevents that the 
back flow air from a receiver tank flows in the body 4 of a low voltage stage compressor. 
[0043] In this case, bypass opening is not necessarily open until it reaches the pressure the pressure in 
a receiver tank was decided to be, atmospheric temperature and an oil collect, and the released time 
of bypass opening is decided by situations of many places, such as condition. 
[0044] For example, if the fixed differential pressure in which the pressure by the side of space 26 
may exceed compared with the pressure in the regurgitation path 18, and the pressure of said both 
sides becomes settled with the tension of a spring 32 etc. is exceeded immediately after starting of 
the body 1 of a compressor even if it is usually at the operation time, since a piston 30 will discharge 
the lubricating oil which opened the bypass opening 28 and collected on the gear case lower part to 
the regurgitation path 1 8, it does not flow in the interaction space 15 which is the inlet side of the 
high-pressure-stage compressor 6. 

[0045] Moreover, since the lubricating oil which remains all over this space 26 by a piston's 30 
opening with the pressure and opening the bypass opening 28 temporarily when the direction in space 
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26 serves as high pressure is discharged from said pie pass opening to a regurgitation path until the 
inside of a receiver tank reaches a predetermined pressure at the time of starting of the body 1 of a 
compressor, the oil lock phenomenon at the time of compressor starting can also be prevented. 
[0046] In addition, instead of [ which opens for free passage said piston 30, opening 37 formed 
between coverings 33, and regurgitation path 18 as shown in drawin g 4 ] missing and abolishing a 
path 36, the relief bulb 29 in this operation gestalt drills the atmospheric-air disconnection hole 39 
which opens between the opening 37 of a piston 30, and atmospheric air for free passage in the center 
of abbreviation of covering 33, and you may make it equip the periphery of a piston 30 with the O- 
ring 38 for seal. 

[0047] Thus, the tension is set up so that the tension of the spring 32 when constituting may resist 
energization of said spring 32, may make the method of drawing Nakashita carry out sliding migration 
of the piston 30 and may open the pie pass opening 28, when a pressure while reaching [ from the low 
voltage stage regurgitation path 12 ] space 26 turns into more than a predetermined pressure. 
[0048] Thereby, when the drive of the high-pressure-stage compressor 6 stops for a certain reason 
during operation of the body 1 of a compressor, a pressure while reaching [ from the low voltage 
stage regurgitation path 12 ] space 26 carries out a pressure up gradually, and if the pressure which 
resists energization of said spring 32 is reached, a piston 30 will carry out sliding migration at the 
method of drawing Nakashita, and will open the bypass opening 28. And the compressed air in space 
26 bypasses and circulates in the regurgitation path 18, and damage on the device of gear case 2 and 
others including the low voltage stage compressor 4 is avoided. 

[0049] Drawing 5 is the 2nd operation gestalt of this invention, shows drawing of longitudinal section 
at the time of cutting the high-pressure-stage compressor 6 at a right angle to the axis of high- 
pressure-stage Rota 16, and, moreover, arranges the relief bulb 29 to an abbreviation horizontal 
direction in the direction of an abbreviation right angle to the axis of high-pressure-stage Rota 16. 
[0050] Hereafter, the same member as the member explained with the 1st operation gestalt is 
explained using the same sign. While space 26a which is open for free passage with the free passage 
way 13 ( drawing..! ) on the left-hand side in drawing is formed in the lower part of the high-pressure- 
stage compressor 6 on both sides of septum 27a, regurgitation path 18a is formed in the right-hand 
side. 

[0051] In the high-pressure-stage cylinder 7a lower part by the side of regurgitation path 18a, the 
relief bulb 29 has arranged, the 1 side of a piston 30 contacted bypass opening 28a formed in septum 
27a, and this bypass opening is closed by energization of a spring 32. On the other hand, the side 
besides a piston 30 is intercepting with the exterior with covering 33. 

[0052] The **** 2 operation gestalt is constituted as mentioned above, when the high-pressure -stage 
compressor 6 should not function by a certain abnormalities but the pressure in space 26a carries out 
an abnormality rise, it resists energization of a spring 32, makes the sliding migration of the piston 30 
carry out in the direction of drawing Nakamigi, and opens bypass opening 28a. 
[0053] Thereby, the compressed air by the side of intermediate stage passage is fed through bypass 
opening 28a to regurgitation path 18a and the regurgitation piping 19 ( drawing 1 ), and, therefore, 
damage on the device of gear case 2 and others including the low voltage stage compressor 4 is 
avoided. 

[0054] Drawing 6 is the 3rd operation gestalt of this invention, and uses structure of a relief bulb as a 
swing type bulb. Hereafter, only a different part from the 2nd operation gestalt is explained. 
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[0055] The swing-type relief bulb 40 has arranged to the regurgitation path 1 8b side of a high- 
pressure-stage cylinder 7a lower part, the sheet section 43 of the swing valve 42 contacted to the 
valve seat 41 of bypass opening 28b formed in septum 27b, and between space 26b which is open for 
free passage to an intermediate stage passage side, and the regurgitation path 18b side is covered. 
[0056] Rotation of the swing valve 42 is attained by ******** 44 at ^ counterclockwise rotation in 
drawing (the direction of A), during the usual operation, the valve seat 41 by the side of bypass 
opening and the sheet section 43 by the side of a swing valve contact by energization of the twist 
coiled spring 45, and it holds electric shielding between space 26b and regurgitation path 18b. 
[0057] And if the pressure in space 26b should carry out an abnormality rise by the abnormalities of 
the high-pressure-stage compressor 6, it twists, when a predetermined intermediate stage pressure is 
similarly exceeded with the 1st operation gestalt having explained, and energization of coiled spring 
45 is resisted, the swing valve 42 is rotated, bypass opening 28b is opened, and the compressed air is 
fed to regurgitation path 18a and the regurgitation piping 19 ( drawing 1 ). 

[0058] Therefore, damage on the device of gear case 2 and others including the low voltage stage 

compressor 4 is avoided. 

[0059] 

[Effect of the Invention] In the 2 steps of oil-injection-type screws compressor into which this 
invention compresses inhalation air by engagement rotation of the screw rotor of a male and a female 
pair as explained above The intermediate stage passage from a low voltage stage delivery to high- 
pressure-stage inhalation opening and space open for free passage are caudad formed rather than 
high-pressure-stage inhalation opening. Form a septum between this space and the regurgitation path 
of a high-pressure-stage compressor, and bypass opening is prepared in this septum possible [ said 
free passage of between space and a regurgitation path ]. Since the relief bulb which opens bypass 
opening corresponding to the pressure in said space was prepared in this bypass opening Even when a 
high-pressure-stage compressor will not carry out a compression operation by a certain abnormalities, 
while suppressing the abnormality rise of an intermediate stage pressure, the starting delay at the 
time of restart of the body of a compressor can be prevented, moreover piping of the compressor 
circumference can be simplified, and it can constitute cheaply. 



[Translation done.] 
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